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Purpose
To provide valid test methods to quantify
the immersion and envelopment
performance of support surfaces.

Background
The combination of immersion and
envelopment are significant
characteristics related to increased
pressure redistribution and .
• Immersion refers to the ability of a
surface to distribute body weight by
allowing a user to sink into the
mattress. Immersion is the distance
one penetrates the support surface.
• Envelopment refers to the ability of
the support surface to conform to the
shape of the body as is immerses.
Higher envelopment is characterized
by lower, more uniform weight
distribution with high contact area.
Immersion and envelopment are both
needed for effective pressure
redistribution.

Measuring Immersion
Full Body Support Surface
This method measures the
depth of penetration of a
test mannequin into a
support surface.

This method measures the
ability of a surface to envelop
and immerse the irregularities
of the body to distribute
pressure.

Measuring Envelopment with
Semispherical Indenter Test
The test is designed to
characterize how well a
support surface envelops an
indenter.

Full Body Support
Surface Indenters

Conclusion
Although clinical studies relating
immersion and envelopment
characteristics to outcomes do not exist,
there is extensive literature supporting
the significance of load distribution to
pressure injury risk. Immersion and
envelopment are representative of the
potential for load distribution. The
standard test methods have been
shown to differentiate performance
levels of a range of available products
and therefore should be a primary
consideration for pressure injury
prevention and treatment.

Clinical Implications

Results
S3I has developed and validated three
test methods that address immersion
and envelopment. Test results can be
used to compare support surfaces.

Measuring Envelopment and
Immersion -Hemispherical
Indenter Test

Validated Output
§ Immersion depth (mm)

Validated Outputs

Validated Outputs

§ Immersion depth (mm)

§ Immersion depth (mm)

§ % Envelopment (contact
depth / immersion depth)

§ Average pressures on each
depth level (mm Hg)

§ Peak Pressure (mm Hg)
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§ Peak Pressure / Mean
Pressure on bottom two levels

Not all support surfaces are designed to
manage pressure injury risk primarily
through immersion and envelopment.
Alternative approaches include periodic
pressure redistribution through
alternating pressure. Standard tests are
not intended for determining overall
ranking or scoring of support surfaces
rather they should be used to match
user needs to specific device
capabilities.

